2/13 




3/13 




4/13 



Fig. 4A 

3- 



2-- 



1-- 



0 



AVOID 



\ Lamda_max 



Tmin 



4- 



500 Tmax 1 000 
TEMPERATURE °C 




424 



426 



1002 




/^16c 



1010 



5/13 




DETERMINE VOLUMETRIC 
FLOW FROM ENGINE 
FROM RPM AND MAP 
(OR TP) 



> 


^520 


DETERMINE MAXIMUM 
DFSO TIME 


> 


,-522 



ENTER DFSO FOR MAX 
TIME THEN RETURN 
TO STOICHIOMETRIC 
OPERATION UNTIL T<Tmin 



ret^jrnTw 



6/13 



Fig. 6 



START 



NO. 



DECEL 
CONDITION 
ENTERED 

? 

YES 



610 



z-624 



DO NOT 
ENTER 
DFSO 



YES 




v^626 



AFTER 
TIME DELAY 
RETURN 
TO 612 



^-616 



ENABLE 
DFSO 




-K RETURN U- 



YES. 




614 





' LOOK UP MAXIMUM 
ALLOWABLE LAMBDA 
FROM FIG. 4A 




r /-620 




INITIATE DECEL 
LEAN OPERATION WITH 
LAMBDA<Lambda_max 




^-622 


w 


AFTER TIME DELAY, 
RETURN TO 614 



7/13 



Fig. 7 



NO 



r 724 



DETERMINE 

OSC OF 
DEVICE 70 



in 



725 



DETERMINE 
VOLUMETRIC 
FLOW FROM 

ENGINE 
CONDITIONS 




YES 



r 726 



DETERMINE 
MAXIMUM 
DFSO TIME 



728 



ENTER DFSO 
FOR MAX TIME 
THEN RETURN TO 
STOICHIOMETRIC 
OPERATION 



730 



AFTER TIME DELAY 
MEASURE 
TEMPERATURE 
OF DEVICE 72 



734 



IF BELOW Tmax, 
GO TO 714, 
IF NOT, GO TO 730 



ENABLE 
DFSO 



714 



1 


NO 

^718 


LOOK UP MAXIMUM 
ALLOWABLE LAMBDA 
FROM FIG. 4A 


> 


^"720 


INITIATE DECEL 
LEAN OPERATION WITH 
LAMBDA<Lambda_max 




r ^722 


AFTER TIME DELAY, 
RETURN TO 714 




r 



-K RETURN 



Fig. 8 



NO. 



r 825 



DETERMINE 

OSC OF 
DEVICE 70 



YES 



^ 810 
DECEL^ 

CONDITION 

ENTERED 

? 

,YES 
T>Tmax 

9 



vr 826 



DETERMINE 
VOLUMETRIC 
FLOW FROM 
ENGINE 



^816 



ENABLE 
UNLIMITED 
DFSO 



j ^828 



DETERMINE 
MAXIMUM 
DFSO TIME 



829 



ENTER DFSO 
FOR MAX TIME 
THEN RETURN TO 
STOICHIOMETRIC 
OPERATION 



^-830 



AFTER TIME DELAY 
MEASURE 
TEMPERATURE 
OF DEVICE 72 



| ^834 



IF BELOW Tmax, 
GO TO 816, 
IF NOT, GO TO 830 



814 



YES 




818 



LOOK UP MAXIMUM 
ALLOWABLE LAMBDA 
FROM FIG. 4A 



^820 



DETERMINE OSC OF 
UPSTREAM DEVICES 
FROM LOOK UP TABLE 



822 



DETERMINE MAXIMUM 
DFSO TIME (FROM 826) 



^-823 



ENTER DFSO FOR MAXIMUM 
TIME THEN ENTER LEAN 
OPERATION WITH 
LAMBDA<Lambda max 




■H RETURN 



z: 



824 



WAIT UNTIL T<Tmin 
THEN GO TO 830 



Fig. 9 



9/13 




NO 



-K RETURN 



^912 



DETERMINE DEVICE TEMPERATURES 
(MEASURE OR ESTIMATE) 



^916 



^920 



OPERATE ALL 
CYLINDERS 
STOICH 
OR RICH 



ENABLE 
DFSO 



YES 




CALCULATE MAXIMUM LEAN AIR-FUEL 
RATIO BASED ON TEMP T 



I 



^924 



ESTIMATE SYSTEM OXYGEN STORAGE 
CAPACITY (OSC) BASED ON TEMP T 



926 



UPDATE ESTIMATE OF ACTUAL AMOUNT OF 
OXYGEN STORED (O2EST) = O2EST+AO2 
WHERE £Q 2 IS BASED ON ACTUAL EXCHANGE 
AIR/RUEL RATIO AND MASS AIR FLOW RATE 



r 930 



LIMIT MIXTURE 
AIR/FUEL RATIO 
TO VALUE 
DETERMINED 
IN STEP 922 



NO 




932 



ENABLE 
ANY LEAN 
OR DFSO 




K RETURNS- 



10/13 



Fig. 11 



START 



DFSO 
CONDITION 
ENTERED 

9 



rYES 

-1112 

YES 10 NO 

J"<Tmin_coolep 



1114 



ENTER 
FULL DSFO 



YES. 




1116 



GO TO FULL 
COOLING 
POSITION 



IS 



-1118 



T < (Tmin_cooler 
- T_delta_cooler) 

? 

'NO 



RETURN H- 



Fig. 13 



START 




1310 



MONITOR DURATION EMISSION CONTROL 
DEVICE IS EXPOSED TO A LEAN 
AIR/FUEL ABOVE A LIMIT VALUE 



I 



1312 



DETERMINE AGING FACTORS 



r 



1314 



DETERMINE DEVICE CAPACITY 




END 



11/13 



12 




1216 



YES 



YES 
r 1214 



ENTER 
FULL DSFO 



-1218 



GO TO FULL 
COOLING 
POSITION 



-1224 



GO TO FULL 
COOLING 
POSITION 



1220 



ENTER PARTIAL 
FUEL CUT AT 
lambda max 



I 



-1226 



ENTER 
FULL 
DFSO 



1222 



WAIT X TIME 




RETURN 



12/13 



Fig. 14 

AIR/FUEL RATIO MODULATION STRATEGY 
TO HEAT DEVICE OR TO REDUCE SULFUR 




900 



— 800 



-700 o 
o 


-600 


LU 
DC 




Z) 


-500 




-400 


LU 

Q_ 




^ 


-300 


LU 
1- 


-200 




-100 





40 60 
TIME (SECONDS) 



100 



Fig. 16 



AIR/FUEL AND TEMPERATURE PROFILE WITH DeSOx 

LEAN DEVICE TEMPERATURE PROTECTION ENABLED 
2.5-i r900 

2.25 

2 

:1.75 



LAMBDA 

--□-TEMPERATURE (°C) 



3^=- -700 




800 



100 150 200 
TIME (SECONDS) 



250 



300 



13/13 



Fig. 15 



r 



1510 



ENTER DeSOx MODE 



r 



1512 



DETERMINE DEVICE TEMPERATURE 



YES. 



IS 

T>Tmin 
FOR UNLIMITED 



1514 



NO 





V. LEAN EXPOSURE S 

? >^ 






r r 1516 




^1524 


DETERMINE AMPLITUDE 
FROM LOOK-UP TABLE 
Amplitude_limit=f(T) 




SET AIR/FUEL AMPLITUDE 
AT MAXIMUM 
NOMINAL VALUE 




r r 1518 




r r 1526 


SET AIR/FUEL AMPLITUDE 
TO Amplitudejimit 




AFTER TIME DELAY, 
RETURN TO 1212 



1520 



AFTER TIME DELAY 
DETERMINE DEVICE 
TEMPERATURE 



1522 



RETURN TO 1214 



